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98th percentile PM2.5 concentrations (24-hr average)
measured in United States counties for the years 2005-07
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Values below the NAAQS (35 ng m3) are not shown. Data accessed from http://www.epa.gov/airtrends/values.html August 1, 2009.

Source: M. Hixson, A. Mahmud, J.Hu, S. Bai, D. Niemeier, S.L. Handy, S. Gao, J. R. Lund, D. Coe Sullivan, and M.J. Kleeman1.
“Influence of Regional Development Policies and Clean Technology Adoption on Future Air Pollution Exposure”, Atmospheric
Environment, submitted for publication, 20009.
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Approach

 Dynamic Downscaling of PCM results using
WRF (CARB project#04-349)

— 2000-06; 2047-53 (126 days simulated each year)
— SJV summer (O3) and winter (PM)
— SO0CAB summer (O3) and fall (PM)

e Future Emissions Inventory Projection (EPA
project#RD83184201)
— SJV 2030 and 2050; SoCAB 2050

« Air Quality Simulations for 28 years
— Current emissions with present + future meteorology
— Future emissions with present + future meteorology

— UCD source-oriented air quality model
* ISORROPIA Il - Fountoukis and Nenes (2007)
* Dynamic gas to particle conversion - Jacobson (2005)



Lambert Y (km)

Temperature and Humidity Changes
2047-53 vs. 2000-06
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Other Meteorologlcal Changes 2047-53 vs. 2000-06
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LAM Northing (km)

Basecase Emissions
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PM2.5 Mass Change
2047-53 vs. 2000-06
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Comparison to Measured Values 2000-06

Total PM2.5 at Los Angeles North Main St Site

Total PM2.5 at San Jose 4th St Site
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Lambert Y (km)

PM2.5 NO; Change
2047-53 vs. 2000-06
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PM2.5 SO, Change
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PM2.5 OC Change
2047-53 vs. 2000-06
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Particle Aging Separates Particles Emitted From
the Same Source at Different Times
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ource-Oriented External Mixture
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Changes to PM2.5 Primary Source Contributions
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Changes to PM2.5 Secondary Nitrate Source Contributions
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Uncertainty Associated With
Number of Averaging Years
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Conclusions: Climate Effects on Airborne
Particle Mass in California

e Between 2047-53 and 2000-06

— Increased T encourages evaporation of NH,NO,

— Increased wind speed and mixing depths provide
more dilution

— PMZ2.5 increases in northern California
— PM2.5 decreases in southern California

e Seven year analysis window Is not quite long
enough to reject the null hypothesis

— HO: APMZ2.5=0 (no change) with P<0.05

 Need to repeat analysis using multiple,
GCMSs, meteorological, emissions, and air
guality models: “weight of evidence” approach
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Ozone Concentrations in the US

L Bl

Concentration Range (ppm)
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Ozone concentrations in ppm, 2006 (fourth highest daily maximum 8-hour concentrations).
Source: US EPA (http://www.epa.gov/air/airtrends/2007/report/groundlevelozone.pdf).



How Will Climate Change Affect
Air Quality?

 AIr pollution events occur when
meteorology traps emissions close to
the surface

« Climate change will affect multiple
variables simultaneously
— Temperature, relative humidity, wind

speed, mixing depth, cloud cover,
precipitation, etc.



Air Quality Model

Fog
Processing

Transport
. Particles of each size,
Condensation source, and age are
& : tracked separately
Evaporation
Gas-Phase Aerosol —
Emissions Emissions Deposition

Source: Prakash Bhave, US EPA



Particle Aging Separates Particles Emitted From
the Same Source at leferent Tlmes

Aged § -
Particles f _—L
Fresh 3 f
Emissions| {1 5
eSS

Crustal Material Other
than Paved Road Dust




Temperature anomaly (°C)

Anticipated Future Trends

CONTINENTAL SURFACE TEMPERATURE ANOMALIES:
OBSERVATIONS AND PROJECTIONS
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LAM Northing (km)

Basecase Emissions
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OC at Los Angeles North Main St Site

OC at San Jose 4th St Site
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EC (ug/im3)
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S(VI) at Los Angeles North Main St Site

S(VI) at San Jose 4th St Site
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N(V) at Los Angeles North Main St Site

N(V) at San Jose 4th St Site
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N(-Ill) at Los Angeles North Main St Site

N(-lll) at San Jose 4th St Site
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Lambert Y (km)

PM2.5 NH,* Change
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